PROPOsE: To compare the postoperative analgesic effects of electroacupuncture, morphine or sham acupuncture in dogs undergoing mastectomy.
Introduction
A mastectomy is an extensive and invasive procedure that results in inflammation, edema, and moderate to severe postoperative pain 1 , which are usually treated with non-steroidal anti-inflammatory (NSAID) drugs and opiates 2 . Furthermore, it should be noted that many patients who are referred for mastectomies are advanced in age, which can increase the adverse effects of conventional drugs used in analgesic therapy 3 .
In light of these factors, the use of complementary techniques that allow a reduction in the dosage of conventional analgesics is highly valuable because it can lower the incidence of possible adverse effects. Several trials have demonstrated that patients receiving acupuncture prior to surgery have a lower level of pain, reduced opioide requirement, a lower incidence of postoperative nausea and vomiting and lower sympatho-adrenal responses [4] [5] [6] [7] .
The objective of this study was to compare the postoperative analgesic effects mediated by the application of morphine, electroacupuncture, and false acupuncture points in female dogs undergoing mastectomies.
Methods
Thirty female, cross-breed dogs that weighed between 11 and 16 kg that were elected to undergo mastectomy procedures were evaluated. The exclusion criteria were renal or hepatic dysfunction according to laboratory tests (serum urea, creatinine, alanine aminotransferase, aspartate aminotransferase and alkaline phosphatase), severe cardiac changes diagnosed with chest X-rays, or the presence of pulmonary metastases identified by chest X-ray. The study was approved by the Oeste Paulista University
Institutional Animal Research Ethical Committee and permission for participation of each dog was obtained from de owner.
After 12 hours-food and 3 hours-water fast, all of the animals underwent the same anesthetic protocol. Pre-anesthetic medication was intramuscular (IM) acepromazine (0.05 mg/kg).
Thirty minutes later, the animals were randomly assigned to three treatment groups with 10 animals in each group. For the T-M group, morphine (0.5 mg/kg, IM) was simultaneously administered with acepromazine. For the T-EA group, electroacupuncture was applied at stomach 36 (ST36), spleen 6 (SP6) and gall bladder 34 (GB34),
bilaterally. The T-Sham group received similar treatment to that described for the T-EA group; however, the needles were inserted into false acupuncture points, without electrical stimulation. The
Tsu-san-li (ST36) acupoint is located 3 cun (1 cun = width of the last rib) distal to the lateral head of the fibula. The occurrence of adverse effects such as nausea, vomiting, tremors, excitement and drooling were also recorded.
Data were recorded as mean±SD. Statistical was performed using analysis of variance with the F test followed by Tukey's test using Graphpad software, to investigate differences between treatments at each time, differences in time for each treatment, and interaction between treatment and time. A p-value less than 0.05 was considered significant.
Results
The three treatments were comparable in terms of demographic data (Table 2 ). There were no significant differences in pain scores among the groups at any time. Compared with findings at 3 and 6 hours and at 12 hours after extubation, pain scores were significantly (P<0.05) increased at 1 hour after extubation in T-sham and T-M treatment group, respectively.
There was no change in pain scores in the T-EA group when the moments were compared (Figure 1 ). Similar results were observed in the present study. We observed less of a demand for supplementary post-operative analgesics in animals treated with electroacupuncture.
In the first hour of postoperative evaluation, the need for Partial mastectomy (pre-retro-umbilical) 3 4 1 # * rescue analgesia was more evident in the animals treated with false acupuncture points compared to those treated with morphine or EA. Therefore, this treatment was less efficient than the others in inhibiting the nociceptive surgical response, demonstrating that it is necessary to stimulate specific points to obtain an analgesic effect, which has been described by other authors 4, 12 . However, it is important to emphasize that the T-Sham animals, despite not having received the analgesic treatment with opiates, were treated with meloxicam in the preoperative period. This treatment, however, was not sufficient in inhibiting the immediate acute pain, which corroborates previous studies that have reported a greater analgesic efficiency of opiates in comparison to NSAID in the first hours following surgical trauma 11, 13 . In the T-M group, only . There is evidence that the EA stimulated the pain inhibition system in the spinal cord, the brainstem, and other areas of the central nervous system, such as the thalamus, the third ventricle of the midbrain, the diencephalon, the hypothalamus and the pituitary 12, 18 . Additionally, the release of endogenous opiates, such as endorphins, enkephalins, and dynorphins, also contributes to the analgesic effect mediated by acupuncture 19 .
The analgesic time induced by the EA is not completely clear. Human studies suggest that after a preoperative session of the EA, the analgesic effect lasts from 2-3 hours 15, 20, 21 . However, in the present study, the analgesic effect mediated by the EA had a longer duration, confirming previous results reported for both humans 6 and dogs 22 .
Many studies have led to recommendations of evaluation of the endocrine response as a complementary method to parametric and behavioral changes to measure pain in animals 10, 23, 24 . In this study, the baseline concentrations of cortisol in the dogs were 
Conclusions
The stimulation of the acupoints ST36, GB34 and SP6
provides superior analgesia when compared to the preventive administration of morphine and the use of false acupuncture
points. This provides a reduced need for analgesic opiates in the postoperative period in dogs undergoing mastectomy.
